Src is sufficient, but not necessary, for osteopontin induction in osteoblasts.
The ability of bone cells to detect and transduce mechanical signals is central to the mechanism whereby bone adapts to mechanical load and maintains healthy bone mass. Src, a non-receptor tyrosine kinase, is located in focal adhesions, highly specialized and localized sites of attachment, that are thought to be a primary site of mechanotransduction. While Src is activated by mechanical loads in other cell types, its role in osteoblast mechanotransduction is unclear. In this study we examined whether oscillatory fluid flow influenced Src phosphorylation, and Src's role in the flow-induced osteopontin response. Additionally, we investigated the effect of constitutively active Src on osteopontin expression. Oscillatory fluid flow induced a statistically significant increase in phosphorylation of Src at tyrosine residue 416 after a 15 min exposure. Transfection with constitutively-active Src resulted in an increase in Src-Y416 phosphorylation and an increase in osteopontin mRNA transcript under static conditions. However, inhibition of Src activity had no effect on oscillatory fluid flow-stimulated osteopontin expression or ERK1/2 phosphorylation. These data suggest that although Src activity regulates osteopontin expression under static conditions, and is induced under conditions of shear stress, it is not required for load-induced osteopontin expression.